[49 CFR Parts 173, 179 ]
[Docket No. HM-144; Notice No. 76-12]

TRANSPORTATION OF HAZARDOUS
MATERIALS

Shippers; Specification for Pressure Tank
Car Tanks

As a result of a series of serious rail-
road accidents involving pressure tank
cars transporting hazardous materials,
the Maierials Transportation Bureau is
considering amending Parts 173 and 179
of the Hazardous Materials Regulations
to modify the specifications for uninsu-
lated pressure tank car tanks (112 and
114 specifications) so as to improve de-
sign and construction of new and ex-
isting cars.

BACKGROUND

On March 15, 1876, a “Petition for
Advance Notice of Proposed Rulemaking
* * * to amend 49 CFR Part 179, Sub-
part C; 49 CFR Part 173; Docket No.
HM-125, Notice 75-4; and Docket No.
HM-108, Amendment Nos. 173-83 and
178-5"" was submitted to the Bureau by
the Railway Progress Institute Commit-
tee on Tank Cars. The petitioner (rep-
resenting the five principal tank car
builders and lessors in the United States:

w Industries, General American

1sportation Corporation, North

crican Car Corporation, Pullman
weasing Company and Union Tank Car
Company) stated thai: This petition re-
quests significant changes in the regula-
tions which will improve the safety of
transportation of flammable compressed
gases and anhydrous ammonia in rail-
road tank cars.

The petition seeks the following:

A. Amendment of 49 CFR Part 170 to
add specifications for two new DOT class
tank cars. These cars would be
“thermally” shielded counterparts of
DOT Class 112A and 114A cars. Thermal
shield systems could be of any type (e.g.,
coating or insulaton with jacket) that
qualifies thermally. If a jacket is used,
& Y%-inch thick jacket head would be
used in lieu of a tank head shield.

B. Amendment of 49 CFR Part 173 to
authorize the use of these two new speci-
fication tank cars for the transportation
of all products currently authorized in
112A and 114A tank cars.

C. Amendment of 489 CFR 173.314 to
prohibit the transportation of flammable
gases and anhydrous ammonia:

1. In DOT Class 112A and 114A tank
cars built after the date the specifica-
tions proposed in “A" are published, and

2. In DOT Class 112A and 114A tank
cars after six years from the date that
the specifications proposed in “A’ are
published.

D. Withdrawal of Docket HM-125
-hich proposed to prohibit new con-

wetion of DOT Class 112A and 114A
k cars.
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E. Amendment of the tank head shield
specifications (49 CFR 173.314 and 179.-
100-23)

1. To extend the date for equipping
Class 112A and 114A tank cars with such
shields frem December 31, 1877, to De-
cember 31, 1978;

2. To delete the requirements for head
shields in DOT Class 112A and 114A tank
cars built new after the date that the two
soecifications proposed in “A” are pub-
lished: and

3. To modify certain of the head shield
design reguirements.

Several other interested persons have
addressed one or more of these subjects
in commenting on notices of proposed
rulemaking (particularly in HM-109 and
HM-125), or in related correspondence.
In establishing this new Docket and is-
suing this notice of proposed rulemaking,
the Bureau intends to consolidate its
rulemaking activilty for pressure tank
cars that pertain to upgrading the ex-
isting specifications 112 and 114 to im-
prove their design and construction.
After this has been accomplished. Dock-
et HM-125 proposing to prohibit new
construction of 112A and 114A tank cars
will be terminated.

Pressure tank cars transporting haz-
ardous materials have been involved in
accidents and caused concern since the
acdoption of the first “pressure’ specifica-
tion on January 1, 1918. However, since
1969 there has been a growing concern
due to an increase in the number of pres-
sure tank cars involved in derailments
during which they have lost their lading
under violent, catastrophic conditions.
According to information reported to the
Department, from January 1, 1889,
throueh December 31, 1975, there have
been 519, 112 and 114 pressure tank cars
in derailments of which 168 lost some,
or all of their lading. These occurrences
have caused 18 deaths, 832 injuries, and
45 major evacuations involving more
than 40,000 persons.

As & result of analyzing these acci~
dents, the National ~Transportation
Safety Board (NTSB) has issued several
recommendations regarding pressure
tank cars used to transport hazardous
materials, particularly liquefied flam-
rable gases. On October 6, 1968, the
NTSB issued Recommendation NTSB-
68-R~29 which called for prototype tank
cars Lo be throughly tested under the full
scope of accident conditicns known to be
encountered in service and for the devel-
opment. and implementation of suitable
regulations to correct any identified
deficiencies.

On January 24, 1871, the NTSB issued
Recommendation NTSB-71-R-9 calling
for a revision of the specifications for
the eonstruction of new tank cars. Other
NTSB recommendations have been is-
sued recommending that existing and
new pressure tank cars be upgraded to
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provide a kreaier level of saety

Considerable research has been per-
formed by the Department through the
Federal Railroad Administraiion in con-
junction with the U.B. Army Ballistics
Research Laboratory, the Association of
American Railroads, the Railway Pro-
gress Institute and the Railroad Tank
Car Safety Research and Test Project
Committee, in analyzing the problem of
puncture and rupture of pressure tank
cars involved in an accident environ-
ment. Twentv-five reports have been
written and placed in the Public Docket.
Most of these reports can be obhtained
from the National Technical Informa-
tion Service (NTIS), Springfield, Vir-
ginia 22161. A list of these reports is in
Appendix A to this notice.

Additional references to research per-
formed concerning pressure tsnk car
problems is contained in Railroad Re-
search Information Service 8Special Bibli-
ography dated October 1976, pages 351-
379 (PB-258-0606).

Due to the eatastrophic nature of acei-
dents involving pressure tank ears. the
Bureau helieves that promulgation of im-
proved design and construction standards
for new cars and for retrofitting such im-
provements on existing cars at the ear-
liest opportunity is essential to assure
safetv. Based upon the results of the re-
search programs being conducted by the
Federal Railroad Administration and in-
dustry, performanece standards for pune-
ture resistance from impacts and thermal
protaction from fire exposure are bheing
proponsed in this Notice

ProprosaL

A new § 179.105 entitled “Special Re-
quirements for Specification 112 and 114
Tank Cars” is proposed to be added in
Part 179 of the regulations. This sec-
tion provides new specifications for im-
proving the safetv of these tank cars. It
contains a requirement that within six
months after the effective date of the
final rule, all new specification 112 and
114 tank cars are to be built equipped
with “shelf couplers,” a tank head punc-
ture resistance system, a thermal pro-

tection system and a safety rellef vaive of
adequate capacity to protect each ther-
mally insulated tank.

Previously built specifications 112 and
114 tank cars shall be reguired to be simi-
larly equipped in accordance with the
following schedule:

1. Either shelf couplers or a tank head
puncture resistance system within one
year after the effective date of the rule;

2. Notwithstanding “1"”, shelf couplers
within two years after the effective date
of the rule; and

3. Thermal protection and tank head
puncture resistance systems with ade-
quate safety relief valve capacity within
fm]u' years after the effective date of the
rile.

I order to assure compliance with the



requirements for thermal protecticn and
head puncture resistance within the
four-year period, it is further proposed
that each car owner be required, as &
minimum, to 50 equip its previously built
112 and 114 tank cars in accordance with
& prescribed schedule. This schedule re-
quires that 20 percent of each owner's
tank cars be equipped during the first
year, 30 percent the second year, 30 per-
cent the third year and the final 20 per-
cent the fourth year. This schedule takes
into account production start-up prob-
lems during the first year when arrange-
ments must be made for shop space and
production technigues must be refined. In
addition, it recognizes the difficulties
likely to be experienced during the fourth
vear of locating, removing from service,
and re-equipping the remaining cars in
the fleet which traditionally have been
the most difficult to 1locate and remove
from service. The end result would be
that after four years, all previously built
112 and 114 tank cars used to transport
compressed gases would be equipped with
shelf couplers, & tank head puncture re-
sistance system, an adequate relief valve
and a thermal protection system.

'THERMAL PROTECTION

Analyses of accidents involving unin-
sulated pressure tank cars by both the
Federal Railroad Administration and in-
dustry (including shippers, tank car
builders and railroads) recognize the
need to establish 8 standard for thermal
protection. The Federal Railroad Ad-
ministration in cooperation with the
industry conducted pool fire tests at the
U.S. Army Ballistics Research Labora-
tory at White Sands, New Mexico. Also,
at a torch facility located at the Pueblo
Test Center, extensive testing was con-
ducted to obtain thermal evaluation of
numerous promising thermal protection
candidates in several forms. Both small
plate sample and full scale tank cars
were subjected to the torching environ-
ment. Based on these tests, information
is available to specify a performance
standard for thermal protection for pres-
sure tank cars. In proposed § 179.105-4,
two tests are specified for gqualifying
thermal protection systems. One is a
pool fire for a time period of 100
minutes, and the other is a torch fire
for 30 minutes.

Calculations based on the resulis of
full scale pool fire tests conducted at
White Sands, New Mexico, indicate that
all of the liquid lading in a thermally
protected tank having a nominal
capacity of 33.600 gallons will be vented
when exposed to a pool fire of 100 min-
utes duration. Previous experimental
tests and computations have shown that
the severity of a failure is directly re-
lated to the amount of liquid lading pres-
ent at the time of failure. If no liguid
lading remains, the possibility of rupture
is remote. Accordingly, 100 minutes has
been selected as the duration for the pool
fire test to qualify proposed thermal in-
sulation sysiems, and a description of the
qualifying test procedure is included.
Evidence indicates that systems in-
corporating ‘“coating” of insulating
materials or insulating materials en-
cased in a steel jacket can qualify under
this test procedure. Likewise, based upon
torching tests conducted at the Pueblo
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Test Center, a torch fire test reguire-
ment is specified, During the Pueblo
Tests it was calculated that a tank car
will empty its lignid contents within 30
minutes through a hole in its shell, re-
sulting from the pentration and with-
drawal of a coupler head. For this rea-
son, 30 minutes has been selected as the
prescribed minimum duration of the
torch test.

A simulated torch fire test is described
as are methods for qualifying proposed
thermal insulation systems in the torch-
ing environment. Again, tests indicate
that systems incorporating a “coating”
of Insulating materials and insulating
materials encased in a steel jacket can
qualify and are available for use.

TaNK HEAD PUNCTURE PROTECTION

Another major area of concern to the
Bureau has been protection of tank
heads from punctures. particularly punc-
tures caused by vertical disengagement
of couplers on adjacent cars. Proposed
§ 179.106-5 establishes criteria for pro-
tecting the tank head from punciure.
These criteria are based upon analyses
of acridents and impact tests involving
tank head punctures in which tank cars
loaded close to their rail load Umit of
263,000 pounds have impacted at speeds
of up to 18 miles per hour.

Three options are proposed to afford
adequate tank head puncture resistance:

1. Installation of a protective head
shield svstem that meets the require-
ments of existing § 170.100-23;

2. Installation of a specified steel
jacket head having a minimum thickness
of 1% inch; or

3. A tank head puncture resistance
system with the capability of withstand-
ing specified impacts without loss of lad-
ing based upon a performance require-
ment.

COUPLERS

Impact tests recently performed by the
Federal Railrcad Administration at the
Pueblo Test Center have demonstrated
that the use of shelf couplers in addition
to the application of tank head puncture
resistance systems, effectively lessens the
possibility of tank punciures by con-
straining vertical disengagements of
couplers or causing a coupler head to
break away thereby preventing it from
acting as a ram. The retrofit schedule for
head puncture resistance systems for
previously built cars is proposed 1o ex-
tend over a four-year period. The Bureau
believes that the impact resistance that
can be realized from the relative ease
of application of shelf couplers can and
should be achieved much more quickly.
For this reason, proposed §178.106-6
would require the installation of spe-
cifically designated shelf E couplers, F
top shelf couplers, or other couplers ap-
proved by the Federal Railroad Admin-
istrator, within one year on 112 and 114
tank cars not equipped with head shields.
In this connection, the Bureau notes that
in August 1974 the Association of Amer-
jcan Railroads petitioned for a require-
ment that shelf couplers be applied o gll
112 and 114 pressure tank cars within
one year.

8aFETY RELIEF VALVES
Tests conducted by the Federal Rail-

road Administration indicate that ey
ing safety relief valves installed on
insulated 112 and 114 tank cars may
provide sufficient relief capacity unae.
extreme fire accident conditions. How-
ever, these tests have demonstrated
that if thermasal protection is applied to
a tank, the existing valves nrovide suffi-
cient relief capacity. Section 179.105-7
would require that newly built and retro-
ﬂttgd cars having thermal protection be
equipped with the same capacity safety
relief valves currently required on non-
Insulated 112 and 114 tank cars.

MABKING REQUIREMENTS

Section 178.105-8 provides revised
stencilling requirements for indentify-
ing 112 and 114 tank cars equipped with
thermal protection systems. The Bureau
.behe\@ this 1s necessary to assist in
identifying cars equipped with thermal
and tank head puncture resistance sys-
tems and the type of systems applied.

TANK CAR APPROVAL

The regulations proposed in this no-
tice do not contain any requirement for
“approval” by the AAR Committee on
Tank Cars as do many of the existing
Part 179 provisions, since the Bureau be-
lieves the addition of thermal protection
and tank head puncture protection can
be properly achieved hy compliance with
the proposed standards without the im-
position of “approval” requirements.

CANADIAN TANX CaArs

In §170.105-1, paragraph (¢) is be®
proposed to require that after four y
after the effective date of the final
112 and 114 tank cars built to specifi..
tiong promulgated by Canadian Trans-
port Commission (formerly the Board of
Transport Commissioners for Canada)
and used to transport compressed gases
in the United States must also be equip-
ped in accordance with the same special
requirements as United States built and
owned specification 112 and 114 tank
cars. Because of the catastrophic con-
sequences of accidents involving 112 and
114 tank cars, the Bureau believes that
all such cars used in the United States
to transport compressed gases must be
equipped as proposed in this notice
within four years after the effective date
of the rule.

ParT 173

A revision to §173.31(a)(3) is pro-
posed so as to enable new and retro-
fitted 112 and 114 tank cars stencilled
with “T"” and “J” to be used in the same
manner as corresponding tank cars
stencilled “A” and “8.”

In §173.314, the Teable in paragraph
() has a Note 23 which now provides
that after December 31, 1877, 112 and
114 tank cars used to transport com-
pressed gases must be equipped with
protective head shields. The Bureau pro-
poses to modify this requirement so as
to require either protective head shields
or shelf couplers on these cars within
cne year after the effective date of the
final rule. If the tank car has hear
shields, shelf couplers are required tc
nstalled within two years after the
fective date. Also, the change would .
quire all such tank cars 1o be equippea
with thermal protection and tank head



weture resistance systems within four

s after the effective date.

.n order to maintain editorial con-
sistency between the new proposed
§ 179.105 requirements and existing re-
quirements in other sections of Part 173
and 178, the Bureau will issue conform-
ing changes in §§173.8, 1785, 179.14,
178.100—4, 178.100-15, 178.100-21, 178.~
101-1, and 178.103 in the final rule.

The Bureau has evaluated this pro-
posal in accordance with the policies of
the Department of Transportation as
published in the April 16, 1976, issue of
the FEDERAL REGISTER (41 FR 16200) and
believes that the proposed changes in
this notice will result in subsiantial re-
ductions in property loss and damage,
and are otherwise warranted from the
standpoint of public safety.

The estimated minimum capital invest-
ment necessary to immplement the require-
ments proposed in this notice relative to
existing tank cars is $5,000 per tank car.
This figure does not include the installa-
tion of head shields since they are pres-
ently required by an earlier amendment
to § 173.314. For new tank cars, the mini-
mum cost is estimated to be $4,200 in
additional capital investment per car,
based on an estimated 500 new cars that
will be placed into service each vear.
Therefore, the minimum cost of imple-
menting the requirements proposed in
this notice will be $100,000,000 for the
estimated 20,000 existing tank cars to
be retrofitted and the additional annual
*Qvestmmt for 500 new cars will be

100,000 ¢current donllars). Based on

3¢ data, the averege annual sum of
__%Sital to be invested over the four-year
period would be $27,100.000 if the mini-
mum requirements proposed herein are
adopted.

On the benefit side. the Bureau believes
that the foregoing costs will be offset not
only by reductions in the number of acci-
dents involving property loss and dam-
age, but also by the magnitude of dollar
1osses sustained. This does not take into
account the social benefits—and to the
extent they can be quantified, the eco-
nomic benefils—in public safety that will
be derived by significantly reducing the
number of deaths, injuries and evacua-
tions that have characterized the acci-
dent experience of 112/114 tank cars in
the past. Accident data for calendar years
1968-1975 indicates that 518 tank cars
were involved in derailments and 168
of these cars lost some or all of their
lading. These occurrences resulted in 18
deaths, 832 injuries and 45 major evacua-~
tions involving more than 40,000 persons.
Four of these accidents resulted in losses
estimated as toialing more than $100.-
000,000.

Interested persons are invited to give
their views on this proposal. Communi-
cations should identify the docket num-
ber and be submitted to the Section of
Dockets, Office of Hazardous Materials
Operations, Department of Transporta-
tion, Washington, D.C. 20590. 1t is re-
quested that five copies of all comments
be submitted.

communications received on or before

wuary 13, 1077, will be considered be-

re final action is taken on this proposal.
All comments received will be available
for examination by interested persons at
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the Office of Hazardous Materials Opera-
tions, Room 6500, Trans Point Building,
2100 Second Street. SW., Washington,
D.C., both before and after the closing
date for comments.

Representatives from the technical
staff of the Federal Railroad Administra-
tion will conduct a public briefing con-
cerning the tank car research and devel-
opment activities upon which these pro-
posals are based. The 1-ublic briefing will
begin at 2:00 p.m., December 8, 1976, in
Room 2230, Nassif Building (DOT Head-
guarters) at Tth and D Btreets, 8W,,
Washington, D.C, 1t is not the purpose of
the briefing to receive views and com-
ments on the merits of the proposals
mede in this notice.

In consideration of the foregoing, it is
proposed to amend Parts 173 and 179 as
follows:

PART 173--SHIPPERS—GENERAL RE-
QUIREMENTS FOR SHIPMENTS AND
PACKAGINGS

1, Section 173.31 paragraph (8)(3)
weould be revised to read as follows:

§ 173.31 Qualification,
and use of tank cars.

a) * * *

31 Unless otherwise specifically pro-
vided in this Part 173 when class DOT-
105AW, 106ALW, 106A, 109A-ALW,
110AW, 111A, 112AW, or 114AW tank
car tanks are prescribed, the same class

maintenance,

tanks having higher marked test pres- -

sures than those prescribed may also be

used. When class DOOT-111AW1 tank
car tanks are prescribed, class 111AW3
tank cars tanks may also be used. When
class DOT-112A tank car tanks are pre-
scribed, classes DOT-1128, 112T, and
1123 tanks having equal or higher
marked test pressures than those pre-
seribed may also be used. When class
LOT-114A tank car tanks are prescribed,
classes DOT-1148, 114T, and 114J tanks
having equal or higher marked test pres-
sures than those prescribed may also be
used.

. . » » »

2. Section 173.314 paragraph (c) Table,
Note 23 would be revised to read as
follows:

§173.314 Requirements for compressed
gases in tank cars,
- » . * »

(c) * = *

Norz 23 —Speclfication 112 and 114 tank
cars bullt before (slX months after effective
date) used for transportation of compressed
gnses must be equipped with: Either protece
tive head shields or shelf couplers after {one
year afier effective date), shelf couplers arter
{two years after effective date); and thermal
protection and tank head puncture resistance
systems after (four years after effective
date). See §179.105 of this subchapter for
other special reguirements,

* » £ » »

PART 179—SPECIFICATIONS FOR TANK
CARS
3. Section 179.106 would be added to
read as follows:

§179.105 Special requirements for
specifications 112 and 114 1ank cars.

§ 179.105-1 General.

(a) Subject to the requirements of
this Part, tanks built under specifica-
tions 112 and 114 must meet the require-
ments of §§179.100, 179.101 and when
applicable, §§179.102 and 178.103.

(b) Noiwithstanding the provisions of
§§170.3, 179.4 and 179.6, AAR approval
is not required for changes in or addi-
tions to specifications 112 and 114 tank
:‘lars necessary to comply with this sec-

on.

(c) Notwithstanding the provisions of
§ 173.8 of this subchapter, specifications
112 and 114 tank cers manufactured to
specifications promulgated by the Cana-
dian Transport Commission that are not
equipped as described in this section may
not be used to transport compressed
gases in the United States after (four
years after effective date).

§ 179.105~2 New cars,

(a) Each specification 112 and 114 tank
car built after (six months after effective
date) shall be equipped with:

(1) A thermal protection system that
meets the requirements of § 179.105-4;

(2) A tank head puncture resistance
system that meets the requirements of
§179.105-5;

(8) A safety relief valve that meets the
requirements of § 178.105-7; and

(4) Notwithstanding the provisions of
$179.14, the car shall be equipped with

& coupler resiraint system that meets the
requirements of § 179.105-6.

(b) Each specification 112 and 114
tank car shall be stenciled as prescribed
in $179.105-8.

§179.105-3 Previously built cars.

(a) Each specification 112 and 114
tark car built before (six months after
frrective date) shall be equipped as fol-
OWS:

(1) After (effective date), it shall be
equipped with a safety relief valve that
meets the requirements of § 178.105-7.

(2) After fone year after effective
date), it shall be equipped with either—

i) A tank head puncture resistance
sysiem that meets the requirements of
§179.105-5; or

(1) Notwithstanding the requirements
of §1798.14, a coupler restraint system
that meets the requirements of § 179.-
105-6.

(3) After (two years after effeciive
date) it shaill be equipped with a coupler
resiraint system that meets the require-
ments of § 170.105-6,

(4) After (four years after effective
date) it shall be equipped with a thermal
pretective system and a tank head punc-
ture resistance system that meet the re-
quirements of §1179.105-4 and 179.105—
5, respectively, and be stenciled as pre-
scribed In § 179.105-8.

(b) Each tank car owner shall equip
each of its specification 112 and 114 tank
cars built before (six months after effec-
tive date) with a thermal protective
system and e tank head puncture resist-
ance system that meet the requirements
of §§176.105-4 and 178.105-5, respec-
tively, in accordance with the following
schedule:

(1) At least 20 percent of those cars
owned on (one year after effective date)
must be so equipped by that date;



(2) At least 50 percent of those cars
owned on (two years after effective date)
must be so equipped by that date;

(3) At least 80 percent of those cars
owned on (three years after effective
date) must be so equipped by that date,

nd

(4) All of those cars owned on (four
years after effective date) must be so
equipped by that date.

§ 179.105-4 Thermal protection.

(a) Perjormance standard. Each spec-
ification 112 and 114 tank car shall be
equipped with & thermal protection sys-
tern that prevents the release of any
of the car's conlents (except release
through the safety relie! valve) when
subjected to:

(1) A pool fire for 100 minutes, and

(2) A torch fire for 30 minutes.

(b) Test verification. Compliance with
the requirements of paragraph f(a) of
this section shall be verified by testing
the thermal protection system in accord-
ance with the test procedures prescribed
in paragraphs () and (d) of this section
and the analysis required by paragraph
(e) of this section. A complete record of
each test verification shall be made, re-
tained and, upon request, made available

for inspection and copying by authorized
representatives of the Department.

(¢c) Simulated pool fire test. (1) A pool
fire environment shall be simulated in
the following manner;

(i) The source of deflagration of the
simulated pool fire shall be a hydrocar-
bon fuel. The flame temperature from
the simulated pool fire shall be atb
1600° F.+100° F. throughout the dura-
tion of the test.

(ii) An uninsulated square steel plate
with thermal properties equivalent to
tank car steel shall be used. The plate
dimensions shall be not less than one
foot by one foot by nominal -inch
thick. The plate shall be insirumented
with not less than nine theromcouples to
record the thermal response of the plate.
The thermocouples shall be attached to
the surface not exposed to the simulated
pool fire. The surface of plate shall be
divided into nine equal squares and &
thermocouple placed in the center of
each square.

(iii) The peol fire simulator shall be
constructed in a manner that results in
total Aame engulfment of the front sur-
face of the bare plate. The apex of the
flame shall be directed at the center of
the plate.

(iv) The steel plate holder shall be
constructed ia such a manner that the
only heat transfer to the back side of
the plate is by heat conduction through
the plate and not by other heat paths.

(v) Before the plate is exposed to the
simulation pool fire, none of the temper-
ature recording devices shall indicate the
plate temperature in excess of 100° F.nor
less than 32° F.

(vi) A minimum of two thermocoupies
devices shall indicate 800° F. after not
jess than 12 minutes nor more than 14
minutes of simulated pool fire exposure.

t2) A thermal insulation system shall
be tested in the simulated pool fire en-
vironment described in paragraph (¢) (1
of this section in the following manner:

(i) The thermsl insulation sysiem
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shall cover a steel plate identical to that
used to simulate a pool fire under para-
graph (¢) (1) (i) of this section.

(i) The back of the steel plate shall
be instrumented with not less than nine
tnermocouples placed 8s described in
paragraph (c) (1) () of this section 1o
record the thermal response of the steel
plate.

(iity Before exposure to the pool fire
simulation, none of the thermocouples on
the thermal insulation system/steel plate
configuration shall indicate a plate tem-
perature in excess of 100° F. nor less
than 32°F.

(dv) The entire outside surface of the
therms} insulation system shall be ex-
posed to the simulated pool fire.

(v) A pool fire simulation test shall
run for & minimum of 100 minutes. The
ihermal insulation system shall retard
ihe heat flow 16 the steel plate so that
none of the thermocouples on the back
of the steel plate indicates a plate tem-~
perature in excess of 800° P,

(vi) A minimum of three consecutive
successful simulation fire tests shall be
performed for each thermal insulation

gystem.

(d) Shmulated torch fire test. (1) A
torch fire environment shall be simulated
in {he following manner:

(1) The source of deflagration of the
simulated torch shall be a hydrocarbon
fuel. The flame temperature from the
simulated torch shall be 2200° F.x100° F.
throughout the duration of the test.
Torch velocities shall be 40 miles per
hour+10 miles per hour throughout the
duration of the test.

(i) An uninsulated square steel plate
with thermal properties equivalent to
tank car steel of dimensions not less than

" four feet by four feet by nominal %-inch

thick shall be instrumented with not less
ihan nine thermocouples to record the
thermal response of the plate. The
thermocouples shall be attached to the
surface not exposed to the simulated
torch. The surface of the plate shall be
divided into nine egual squares and a
thermocouple placed in the center of
each square.

(i) The steel-plate holder shall be
constructed in such & manner that the
only heat transfer to the back side of the
plate is by heat conduction through the
plate and not by other heat paths. The
apex of the flame shall be directed at
the center of the plate.

(iv) Before exposure to the simulated
torch, none of the temperature recording
devices shall indicate a plate temperature
in excess of 100° F. or iess than 92° P

(v) A minimum of two thermocouples
shall indicate 800° F. in a time of 40+0.5
minutes of torch simulation exposure.

(2) A thermal insulation system shall
be tested in the simulated torch fire en-
vironment described in paragraph ( d) (D
of ihis section in the following manner:

(1) The thermal insulation system
shall cover a steel plate identical to that
used to simulate a torch fire under para-
graph (d) (D (1D of this section.

(1) The back of the steel plate shall be
instrumented with not less than nine
thermocouples placed as described In
paragraph (@) (1) ) of this section to
record the thermal response of the steel
plate.

(i11) Before exposure to the simulated

torch. none of the thermocouples on the
thermal insulation system steel p’ )
configuration shall indicate a plate {
ggfapture in excess 0 100° F. norless {.

(iv) The entire outside surface of the
thermal insulation system shall be ex-
posed to the simulated torch fire envi-
ronment.

(v) A torch simulation test shall he
run for & minimum of 30 minutes. The
thermal insulation system shall retard
the heat flow to the steel plate so that
none of the thermocouples on the back
of the steel plate indicates a plate tem-
perature In excess of 800° F.

(vl) A minimum of two consecutive
successful torch simulation tests shall

be performed for each thermal insulation
system.

(e) Analysis. The analysis required by
paragraph (b) of this section must verify
that the entire surface of the tank car,
including discontinuous structures (e.g.,
stub sills, protective housings, etc.), com-
plies with the requirements of paragraph
{a) of this section.

§179.105-5 Tank head puncture resist-
ance.

(a) Performance standard. Each spec-
ification 112 and 114 tank car shall be
capable of sustaining, without loss of
contents, coupler-to-tank head impacts
within the area of the tank head de-
scribed in § 179.100-23 at relative car
speeds of 18 miles per hour when:

(1) The weight of the impact car is
at least 263,000 pounds:

{2) The impacted tank car Is cow
to one or more “backup” cars which L.

a total weight of at least 430,000 poun.
and the hand brakes are applied on the
first car; and

(3) The impacted tank car is pres-
suriged to at least 100 psi.

(b) Test verification. Compliance with
the requirements of paragraph (a) of
inis section shall be verified by full scale
testing or by the alternate test proce-
dures prescribed in paragraph (¢) of this
section. However, protective head shields
that meet the requirements of §176.-
100-23 or full tank head jackets that are
at least l-inch thick and made from
steels specified In §179.100-23(a) (1),
comply with the requirements of para-
graph (a) of this section, need not be
verified by testing.

(c) Tank head puncture resistance
test. A tank head resistance system shall
be tested under the following conditions:

(1) The ram car used shall weigh at
least 263,000 pounds, be equipped with a
coupler and duplicate the condition of &
conventional draft sill including the
draft yoke and draft gear. The coupler
will protrude from the end of the ram
ear so that it will be the leading location
of perpendicular contact with the stand-
ing tank car.

(2) The impacted test car will be
loaded with water at slx percent outage
with internal pressure of at least 100
psi and coupled to one or more “backup”
cars which have a total weight of 480,000
gounds with hand brakes applied on the

rst car.

(3) At least two separate tests wil
conducted with the coupler on the
tical center line of the ram car. Omne tes.
will be conducted with the coupler at a
height of 21 inches =1 inch above the



‘ap of the sill, the other test will be con-
% sted with the coupler helght at 31
* hes 1 inch above the top of the sili.

<. the combined thickness of the tank

head and any additional shielding ma-
terial at any position over the ares de-
scribed In § 179.100-23 is less than the
combined thickness on the vertical cen-
terline of the car, & third test shall be
conducted with the coupler pesitioned
$0 a5 to strike the thinnest point.

{4) One of the following test pro-

cedures shall be applied:
Minimum
} locity
[ impact Restrictlon
(miles per
hour,
Minimum weight of
Tam car plus
attached cars
{pourds
263, - caen 18 }ram car only.
343,000 .......... 38 1ramcarorirem
car plus 1 rgidly
attached car.
686,000 .......... 4 lrameerplusior
more rigidly
stiached cars,

(5) A test is successful if there is no
visible leak from the standing tank car
within one hour after impact,.

§179.105-6 Coupler vertical restraint

syslem.

(a) Performance slandard. Each spe-
cification 112 and 114 tank car shall be
equipped with couplers capable of sus-
taining without disengagement or mate-
r_rjﬁ‘l failure, vertical loads of at least 200,-

1 pounds applied in upward and down-

i*d directions in combination with
4T loads of from 2,000 to 725,000
pounds, when coupled to cars equipped
with couplers that do and do not have
this capability,

(b) Test vertification, Except as pro-
vided in paragraph (¢) of this section,
compliance with the requirements of
paragraph (a) of this section shall be
achieved by:

(1) Verification testing of the coupler
vertical restraint system in accordance
with paragraph (d) of this section; and

(2) Approval of the Federal Railroad
Adininistrator.

{¢) The following classes of couplers
have been approved by the Federal Rail-
road Administrator and need not be
verified by the testing requirements in
paragraph (b) of this section:

(1) E top and bottom shelf couplers
designated by the Asscciation of Ameri-
can Railroads’ Catalog No. SES0CHT or
SE60CHTE; or

2) F top shelf couplers designated by
the Association of American Rallroads’
Catalog No. FI0CHTX or F10CHTEX.

td) Coupler vertical restraint tests. A
coupler vertical restraint system shall be
tested under the following conditions:

(1) The test coupler shall be tested
with one coupler system that complies
with the performance standard pre-
scribed in paragraph (&) of this section,
and with another system that does not
comply.

(2 The test'ng apparatus shall simu-

0 the performance of coupler/draft

T systems, and may not interfere with
rpler failure or otherwise inhibit faile
Jre due to force applications.

-5 -

(3) The test shall be conducted as
Tollows:

) A minimum of 200,000 pounds
vertical downward load shall be applied
continuously for at least five minutes to
the test coupler head simultaneously with
the aprlication of a normal 2,000-pound
buif load, and again stimultaneously with

the apphcation of a neminal 725.000
pound buff lead;

t) The procedures prescribed in
paragraph (cJ(3) «iiy of this section shall
be repeated with a minimum vertical up-
ward load of 200,000 pounds;

tiil) A minimum of three consecutive
successful tests shall be performed for
each load combination prescribed in
paragraphs (d)13) ) and «d)3) (i}) of
this section. A test is successful when a
vertical disengagement of material fail-
ure does not occur during any of the pre-
scribed load combinations.

§ 179,105-7 Safety relief valves.

Notwithstanding the provisions of
§ 179.105-4, each 112 and 114 tank car
shall be equipped with safety relief valves
taat meet the requirements of Appendix
A of the AAR Specifications for Tank
Cars. However, the relieving or discharge
capacity shall be calculated in accord-
ance with Section A8.01 of Appendix A
for compressed gases in noninsulated
tanks,

§ 179.105-8 Stenciling.

() Each 112 and 114 tank car that is
equipped with a thermal protection sys-
tem enclosed in a metal jacket shall have
the letter “J" substituted for the “A” &
“3” in the specification marking.

(b) Each 112 and 114 tank car that is
equipped with a nonjacketed thermal
protection system shall have the letter
“"” substituted for the “A” and “8” in
the specification marking.

(48 U.8.C. 1808, 1804, 1808; 49 CFR 1.53(e)
and paragraph (a) (4) of App. A to Part 102 )

The Materials Transportation Bureau
has determined that this document does
not contain a major proposal requiring
preparation of an Inflation Impact
Statement under Executive Order 11821
and OMB Circular A-107 or an environ-
mental impact statement under the Na-
tional Environmental Policy Act (42
U.8.C. 4321 et. seq.).

Issued in Washington, D.C., on No-
vember 19, 1978,

Dr. C. H. THOMPSON,
Acting Director, Office of
Hazardous Materials Operations.
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